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(54) Title: TRIP PLANNER OPTIMIZING TRAVEL ITINERARY SELECTION CONFORMING TO AN INDIVIDUALIZED TRAVEL 
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(57) Abstract 

A travel planner process is disclosed. A trip request including 
a traveler, time parameters and an origin and a destination for the 
traveler is specified. Computerized access to a machine-interrogatable 
database of tariffs, ndes and seat availability for flights is provided. 
Computerized access to a traveler file (22) for the traveler is also 
provided. The traveler file (22) references a number of policy records. 
Tlie database is machine-intenogated without manual intervention to 
automatically find candidate itineraries each of which ccnfcMins to 
the trip request. The candidate itineraries are for the lowest valid 
fares obtained by examination of all possible connecting flights and 
all possible fares. Each candidate itinerary has one or more flights each 
of which is valid under the tariffe, rules and seat availability in the 
database. A policy reconi referenced by the traveler file for the travder 
is machine-identified without manual intervention. The identified travel 
policy record is machine-applied without manual intervention to the 
candidate itineraries to leave as remaining candidate itineraries only 
those which conf^m to the ideot^jd policy record. One of the 
remaining candidate itineraries is sei^xted and has a plurality of trip 
legs and a fare. The fare of the selected itinerary is determined, and an 
apportioned fare for each trip leg of the selected irinerary is determined 
based on the fare of the selected itinerary. 
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TITLE OF THF. TNVF.NTTON 
TRIP PLANNER OPTIMIZING TRAVEL ITINERARY SELECTION 
CONFORMING TO AN INDIVIDUALIZED TRAVEL POLICY. 

5 CROSS-REFERENCE TO RELATED APPLICATIONS 

This is a continuation of U.S. Patent Application No. 08/773,698, filed D xember 

27, 1996. 

BACKGROUND AND SUMMARY OF T HE INVENTION 
The invention is in the general field of travel reservation and ticketing system 
1 0 such as the airline reservation systems used by airline ticket agents and by travel agents as well 
as to a certain extent by individuals through databank services such as the Dow Jones or Dialog 
services. Examples of such reservation systems are known under the trade names Apollo (United 
Airlines) and Sabre, emd early versions of some are believed to have been in use since at least the 
1960's. Other examples are systems which are designed for use primarily on or through personal 
1 5 computers. Examples are known under the trade names ELECTRONIC OAG, EAAS Y SABRE, 
CORPORATE APOLLO, COMMERCIAL PARS, LIFECO REZPLUS (uncertain if usable with 
a standard PC), SYSTEM ONE C SERIES and AIRPLAN. The systems which are for use on or 

1 
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through a personal computer typically connect to a larger system, such as Apollo, through a 
conrmiunication device to use information therefrom and to book flights and make other travel 
arrangements. 

The known prior art systems are believed to suffer from a number of limitations 

5 which have come into particular focus since airline deregulation brought about an imprecedented 
increase in the options available to the traveler and in the daily changes in flight fares, 
restrictions, etc. For example, it is believed that well in excess of one hundred thousand separate 
fare changes are made and published every day, and this only for flights in the United States. 
Only some of those fares are reflected in the known prior art systems. According to one 

10 estimate, when a travel arranger requests the lowest fare itinerary about a fifth of the fares 
accessed from the Apollo system are accompanied by a message "Need rules validation," 
indicating that the fare shown on the screen is subject to restrictions or changes not checked 
automatically. The travel arranger must then display the rules in English and decide if the fare is 
valid. If it is not, there is no provision for automatically finding the next higher fare and the 

1 5 travel arranger must display the fares and the rules for each fare, or look at the most recent 
rulebook available at the time (such as the biweekly ATPCO Passenger Tariff Set, which is the 
size of a big-cit>' telephone book) and hope that the information there still holds or, as is more 
typical, telephone the airline or airlines in charge of the flight or flights of interest to check each 
flight (and hope that the airline employee has accurate information). The problem is multiplied 

20 when the travel arranger seeks to investigate several j)ossible itineraries and the trade-offs 

between them, such as the typical trade-offs between the cost of the travel in terms of ticket price 
and in terms of travel time and convenience. Of course, this can impose on the travel arranger 

2 
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the conflicting requirements of finding the best value for a particular itinerary while at the same 
time minimizing the time it takes to arrange a particular trip, and one of these requirements may 
win at the expense of the other when the known prior art systems are used. 

In contrast, in the invention described and claimed here the travel arranger only 
5 need to enter a trip request, and the system responds by fully automatically and rapidly finding 
the least costly but still valid itineraries in terms of a preset policy, individualized for the 
particular traveler, regarding acceptable or desirable price tradeoffs between cost on the one hand 
and time and convenience on the other. There can be an individualized policy stored in the 
invented system for each traveler or, more typically for each group of travelers who share some 
10 common characteristic (e.g., employed at a similar level in the same company), and a travel 
policy can be tiered, to automatically accommodate the various levels of employees who may 
travel or for the kind of travel for an individual or a group. For example, a team of engineers 
going to a customer's site to service equipment on emergency basis could be expected to travel 
via priority transportation, vsrith as little delay as possible, even if it means paying more. But a 
1 5 team of accountants traveling to a subsidiary for a regular quarterly audit could agree to travel 
via connecting flights, spending a little more time on travel but less money. Different 
considerations also can apply when an individual travels on business and when the same person 
travels for other reasons. It is difiBcult, if not impractical, to optimize the itinerary for the 
particular needs of the traveler using the known prior art systems, but this can be done 
20 particularly conveniently and rapidly using the invented system. 

For example, while the knovra prior art systems such as Apollo can usually find 
the lowest fare..on a given flight, it is believed that only the invented system can automatically 

3 



wo 99/01822 PCT/US98/137S3 
find not only this but also the flight or flights with the lowest fare for a specified itinerary. It is 
believed that only the invented system can automatically, without taking up the valuable time of 
the travel arranger, take into account details of a preset corporate travel policy, as well as of 
individual preferences, such as the trade-off between ticket price and travel time (e.g„ a 
5 customer's travel policy can specify that only nonstop flights should be used if available, or that 
stops are allowed but only when the fare is at least $ 25 less than for a nonstop flight, or that 
connecting flights are allowed but only if the added trip time is less than 2 hours and the fare is at 
least $ 120 less than for a nonstop flight, etc.), trade-offs between ticket price and trip timing 
(e.g., trips with a departure time after 6 P.M. are allowed but only if the fare saving is over $ 
10 150, etc.), tradeoffs between airports serving the same city (e.g., Newark airport can be used in 
preference to LaGuardia but only if the fare saving is over $ 25, etc), tradeoffs between ticket 
price and comfort (e.g., first class can be used when the trip is over 1500 miles, etc.), trade-offs 
between ticket price and the needs of a particular trip (e.g., an override code that a particular trip 
must use the fastest way, or must use only a nonstop flight, etc.), as well as other trade-offs and 
1 5 customer preferences. 

As compared with known airline reservation systems which can be used on or 
through a personal computer or a special termbal, the invented system is believed to have 
significant advantages which include the ability to automatically find not only the lowest fare on 
a given flight but also the unprecedented ability to automatically find the flight or itinerary with 
20 the lowest fare, the ability to automatically take into account in this process the details of a 
preset, comprehensive corporate travel policy as well as preset details of personal travel 
preferences, the ability to show flight, fare and seat avaUability on the same screen and the ability 

4 
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to print itineraries and tickets at the location of the travel arranger, even an individual accessing 
the system through a modem from a personal computer. 

In a exemplary and non-limiting embodiment, the invented airline reservation 
system automatically selects least-cost, valid trip itineraries which conform to preset, 
5 individualized travel policies, by using a processor with access to a tariff file and a traveler file 
and a rule file and with access to one or more airline booking systems (such as Apollo) for seat 
availability and for booking. The processor can be accessed from personal computers and 
terminals connected to it directly (e.g., by a cable or a dedicated line) or through a 
communication device such a modem using the telephone system under the control of a suitable 
10 communication software. The tariff file in the processor contains, in machine-readable form: 
airiine schedules which can be obtained fi-om a source such as the ABC Guides; routings and 
footnotes which can be obtained from a source such as the Airline Tariff Publishing Co. 
(ATPCO); legal connecting times which can be obtained from industry sources; and fares, which 
can be obtained fit)m ATPCO, As an example of the kind of information available from 
15 ATPCO, see ISSUE 321, May 20, 1987, of the ATPCO PASSENGER TARIFF SET, which is 
hereby incorporated by reference in this specification. This tariff file, as stored in a processor 
operating in accordance with the invention is typically updated daily to reflect the daily fare 
changes which typically number in the hundreds of thousands, and similarly frequent and 
extensive changes typically are made in the rules file as well The traveler file contains, also in 
20 machine-readable form, information such as a set of corporate travel policies and personal 

profiles of individual travelers (such as credit card numbers, frequent traveler numbers, seatmg 
and other travel preferences, which corporate travel policy applies to that individual, etc.). For 

5 
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example, a corporate travel policy can identify a corporate customer and can be tiered to specify 
the respective travel policy for each of several groups of employees (e.g.. high management, 
middle management and other employees) and, if desired, for individuals as well. Each travel 
policy sets forth rules which define the trade-offs between cost and the traveler's time and 
5 convenience and personal travel preferences as well The rules file contains in machine-readable 
form the rules goveming the use of particular fares for particular flights or itineraries, specifying, 
for example, that a particular fare may be used only on weekend flights. These rules are 
supplied, in EngUsh, by sources such as ATPCO; however this information is reformatted in 
accordance with the invention in a novel maimer which allows the invented process to be carried 
10 out fully automatically and to carry out procedures and obtain results which the known airline 
reservation systems cannot. The known airline reservation systems do not store all of the rules 
information and thus carmot automatically ensure automatic validation of fares, flights, etc., and 
are unable to efficiently apply the incomplete rules information which they do store to more than 
one flight or itinerary at a time. The invented system reformats the rules (e.g. those supplied by 
1 5 ATPCO) such that they can be used fully automatically by the invented process, in a fast and 
efficient procedure which does not require human intervention to find one or more of the best 
itineraries for a trip request which both have the lowest valid fares according to these rules and 
meet a policy as to the trade-off between fare and convenience. While the rules file could be 
considered as a part of the tariff file, it is shown and described here as a separate file because it is 
20 formatted in a fimdamentally diflferent manner from the rest of the information in the tariff file 
and because it is used in a fimdamentally different way in accordance with the invention. The 
travel arranger can be an airline ticket or reservation agent, a travel agent or an individual 
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traveler who uses an entry device such as a personal computer or a computer terminal to enter 
travel parameters identifying a customer (and therefore a travel policy) and a trip (e.g., a 
departure and arrival location and a departure and/or arrival time window) and, if desired, any 
override requests, such as that only nonstop flights can be used on this trip (although the policy 
5 specifies that connecting flights are generally allowed). The exemplary system also includes a 
communication device for communicating with one or more airline booking systems (such as 
Apollo) which can provide information on seat availability on specified flights per booking class 
and ean allow those flights to be booked. The processor which forms a part of this exemplary 
embodiment of the invented system responds to the travel parameters entered by the travel 
1 0 arranger to machine-interrogate the tariff file in accordance with these parameters and the 

relevant contents of the rules file and to rapidly sift through what may be thousands of currently 
available flights, fares and rules for a given trip and to find the lowest fare for which the 
particular traveler and trip qualify and for which seats are available, automatically 
communicating as needed with the airline booking system. In particular, the processor uses the 
15 tariff file to automatically find all appropriate flights and itineraries for the trip time window and 
departure and arrival locations, automatically conununicates with the airline reservation system 
(e.g., Apollo) to check seat availability on these flights, uses the tariff file to find the lowest fares 
for the itineraries for which seats are available, vising the particular customer's travel policy and 
other traveler file information to apply that customer's travel constraints and trip parameter 
20 trade-offs to these possible itineraries and thereby select the least-cost itinerary which still 

conforms to that customer's travel policy and any overrides (and, if desired, selects one or more 
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next-best itineraries to give the customer a choice), and then books the selected itinerary and 
arranges for ticket issuance. 

Various aspects of features of an earlier development are discussed in two articles 
in the travel trade press, which are hereby incorporated by reference in this specification: (I) 
Goodwin, N., Agency Dares to Launch Its Own Air Res System, TRAVEL WEEKLY, October 
23, 1986, and (2) Goodwin, N., Agency, Funded by 3M, Set to Market Software, BUSINESS 
TRAVEL, October 13, 1986. 

As is known, oftentimes a selected itinerary includes travel segments or trip legs 
on a number of different mrline carriers. For example, a selected itinerary may comprise a flight 
from I hiladelphia (PHL) to Los Angeles (LAX) on US Airways airline (US), LAX to Dallas 
(DFW) on Delta Air Lines (DL), and DFW to PHL on American Airlines (AA). In such a 
situation, a single fare is quoted for the entire itinerary, and the respective airline carriers divide 
up the fare proceeds based on pre-existing inter-carrier agreements. 

As is also known, a larger size organization will tend to purchase a significant 
amount of travel services from a number of travel carriers. For example, a multinational 
corporation having at least one headquarters office and several geographically distant divisional 
offices, manufacturing plants, and the like may be expected to have its employees and/or 
representatives travel therebetween as well as to other locations in the ordinary course of 
business. Typically, such an organization negotiates special incentive arrangements with one or 
more travel carriers in order to obtain discounts by supporting such travel carrier. 

In one form of incentive, the organization obtains a benefit from a particular 
carrier only if a minimum predetermined amount of business is provided to the carrier by the 

8 
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organization. Typically, such business is measured according to total fares paid by the 
organization to the can-ier. Also typically, the benefit obtained from the carrier upon achieving 
the goal is a percentage discount, a flat rate discount, free travel trips, or the like. 

When a selected itinerary is spread over multiple carriers, each relevant carrier 
5 with which an incentive arrangement has previously been negotiated will assign a fare to its own 
trip leg and apply the assigned fare toward the incentive arrangement. However, it is oftentimes 
the case that the carrier assigns a seemingly arbitrary fare which is less than the assigned fare 
should actually be. Quite simply, the organizatign has no way of knowing if the assigned fare is 
actually undervalued since the carrier provides little if any information on how the assigned fare 
10 was calculated. 

Accordingly, a need has arisen for a travel planner that can calculate reasonable 
assigned or apportioned fares for each trip leg of a selected travel itinerary. In particular, in the 
present invention, such a need is satisfied by determining, when an itinerary is selected, an 
apportioned fare for each trip leg of the itinerary based on the total fare of the selected itinerary 
1 5 and other factors. As should now be understood, with the apportioned fare, the organization may 
confirm and, if necessary, adjust the assigned fare for a trip leg as provided by the respective 
carrier. 

nmVF DESCRIPTION OF THF> DRAW INGS 
FIG. 1 is a generalized block diagram of an exemplary system embodying the 

20 invention; 
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FIG. 2 is a flow chart illustrating major steps in carrying out a process in 
accordance with an example of the invention; 

FIG. 3 is a flow chart illustrating a trip initialization process which forms a part of 
an example of the invention; 
5 FIG. 4 which consists of FIGS. 4a through 4e, is a flow chart illustrating a flight 

search process which forms another part of an example of the invention; 

FIG. 5, which consists of FIGS. 5a through 5d, is a flow chart illustrating a fare 
search process which forms yet another part of an example of the invention; 

FIG. 6, which consists of FIGS. 6a and 6b, is a flow chart illustrating a best flight 
1 0 search process which forms still another part of an example of the invention; 

FIG. 7 which consists of FIGS. 7a through 7c. is a flow chart illustrating a round 
trip fare search to find the N least expensive itineraries, which can form a part of an example of 
the invention; 

FIG. 8, which consists of FIGS. 8a and 8a is a flow chart illustrating a process for 
15 creating a passenger name record, which can form a final part of an example of the invention; 

FIG. 9 is a flow chart illustrating additional steps necessary to cany out the 
process in accordance with a preferred embodiment of the present invention; 

FIG. 10 is a flow chart illustrating the determination of apportioned fares for each 
trip leg of a selected itinerary; 
20 FIG. 11 is a flow chart illustrating the use of determined apportioned fares to 

negotiate final apportioned fares with respective travel canriers; 

10 
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FIG. 12 is a flow chart illustrating the issuance of a notification when an 

apportioned fare is applicable toward an agreement or goal; and 

FIG. 13 is a graph illustrating a typical statistical regression analysis curve 

obtained from a plurality of data points. 

5 nFTATT.ED DF^SCRIPTION OF AN EXEMPLARY EMBO niMFNT OF THE INVHNTIQN 
Referring to FIG. 1, an exemplary and non-Iimitirig embodiment of the invention 
comprises entry devices such as one or more personal computers, e.g., PC 10, and one or more 
computer terminals, e.g., terminal 12. Each entry device can have a screen and a printer (not 
shown) and each communicates with a processor 18 through a respective communication link 14 
10 or 16, each of which can be a direct cable or some other hardwired connection or can be a device 
such as a modem operating under suitable conrununication software to connect the entry device to 
processor 1 8 through the telephone network or through some other communication link. 
Processor 18 includes, or communicates with, a storage device which includes a tariff file 20, a 
traveler file 22 and a rules file 24 and, through a protocol converter 26 and another 
1 5 communication link 28, with an airline reservation system 30 such as the system tradenamed 

Apollo. In the alternative, an airline reservation system such as Apollo can be made integral with 
the rest of the system illustrated in FIG. 1 : e.g., processor 1 8 and its functions can be integrated 
into and made a part of an airline reservation system such as Apollo. In one exemplary 
implementation of the invention, processor 18 can be an IBM 4341 mainframe using the 
20 VM-CMS operating system and having a configuration sufficient for carrying out the process 

11 
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described in this specification, when translated to a suitable high level language (such as 
FORTRAN) and suitably compiled for running on said mainframe. 

As illustrated, tariff file 20 can be a part of a mainframe computer or can be in a 
separate memory device, and contains a number of different sub-files, including: airline 
schedules, which can be obtained from a source such as the ABC Guides; routings and footnotes, 
which can be obtained from a source such as the Airline Tariff Publishing Co. (ATPCO), 
wherein routings set forth information such as if a particular fare can be used on a particular 
flight and footnotes set forth information such as when a particular fare is in effect, etc.; legal 
connecting times, which can be obtained fix)m industry sources; and fares, for example by 
booking class, which can be obtained from ATPCO. This file is typically updated daily to reflect 
the daily fare and rule changes which typically number in the hundreds of thousands. Traveler 
file 22 can be similarly implemented in terms of hardware and contains traveler records and 
policy records. Each traveler record typically is for a specific individual and contains identifying 
information such as name and addresses and telephone numbers, credit card numbers, fi:€quent 
traveler numbers, seating and other travel preferences, a pointer to a particular travel policy 
record which applies to that individual, etc. Each policy record typically is for a particular group 
of employees of a particular company (e.g., top level executives, middle level executives, and 
other employees) and defines the travel policy of that company for that group of employees, for 
example as discussed in brochure TMOO 1/1-87 by the assignee of this invention, v^ich is 
hereby incorporated by reference into this specification. Typical parts of a policy file are the 
identity of the corporate customer and the rules which apply to different groups of employees 
and to individuals and defme for each the permissible tradeoffs between ticket cost and travel 

12 
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convenience and time. Rules file 24 also can be similarly implemented in terms of hardware and 
contains in machine-readable form the rules (e.g., the ATPCO rules) in the novel format of this 
invention which makes them usable for practicing this invention. 

As illustrated in FIG. 2, when using the system a teavel arranger enters at step 3 1 
5 the relevant travel parameters using an entry device such as PC 10 or terminal 1 2. These 

parameters can include the customer identification and the departure and arrival locations (e.g., 
cities) and a time window which can be specified, for example, in terms of a time window for 
departure and/or arrival times. This information is transmitted to processor 18 through devices 
such as 14 and 16, and at step 32 processor 18 interrogates tariff file 20 to find all available 
1 0 flights which are appropriate because they fit the trip parameters: e.g., nonstop flights, direct 
flights, connections, etc. At step 34 processor 1 8 translates the travel parameters and the 
information on appropriate flights found in step 32 into a format suitable for an airline 
reservation system such as Apollo, and at step 36 communicates through a device such as 28 
with the airline reservation system to check seat availability for the appropriate flights found in 
1 5 step 32. For this interrogation processor 1 8 uses the protocol which is established by the airline 
reservation system for use by, for example, travel agents, and the only difference from the point 
of view of the airline reservation system is that unusually rapid and numerous requests are being 
made to check seat availability. After seat availability has been checked at step 36 for all of the 
appropriate flights identified for this particular trip at step 32, processor 1 8 sorts the itineraries 
20 which have available seats by lowest total valid fare, using in the process all relevant information 
in the tariff file and the rules file which determines if a fare is vaUd for these trip parameters. At 
step 40 processor 18 applies the constraints of the particular travel policy record and traveler 

13 
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record of the customer identified in step 30 to the itineraries remaining after step 38. The best 
itineraries which remain after step 40 are the least cost itineraries which both have available seats 
and fares and meet the particular constraints of the individualized travel policy of the customer 
being serviced and any overrides that may have been entered at step 30. The best such itinerary 
5 (or the several best itineraries) are displayed at step 42, e.g. on the screen of the relevant entry 
device such as 10 of 12 or by printing them on printers at the relevant entry device. At step 44 
the selected itinerary can be booked (the flights can be "sold") through the airline reservation 
system, with processor 1 8 automatically carrying out the steps which a travel agent would can7 
to book an itinerary on a system such as Apollo, and a ticket can be issued at a printer at the entry 
10 device if the device is operated by a facility authorized to issue tickets. 

FIG. 3 is a flow chart illustrating a trip initialization procedure which corresponds 
to step 3 1 in FIG. 2, and in which the travel ananger specifies a trip (e.g., by specifying the 
origin and destination and the time vnndow for departure and/or arrival) and identifies the 
traveler and enters any appropriate constraints, such as than no penalty fares are allowed for this 
1 5 trip (e.g., no cancellation penalties), that special requests are made (e.g., special meals), etc. 
Specifically, at step 46 of FIG. 3 the travel arranger enters a travel request, e.g., through the 
keyboard of a PC 10 or a terminal 12, specifying travel parameters such as the identity of the 
traveler, the origin and destination locations and the time window or windows for a trip. For 
example, the format of a trip request usable in the invented process can be: 
20 MR DAVID WEBBER OF TRAVELMATION, INC. 
FROM LAGUARDI A TO FORT MYERS 
ON 5 JAN DEPART BETWEEN 8 AM AND 1 0 AM 
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RETURN 1 7 JAN LEAVE AFTER 5 PM ARRIVE NO LATER THAN 9 PM 

In the above example the nonnal characters are a part of the template or are 
provided from a stored database, and the bold characters are keyed in by the travel arranger. At 
step 48 this information (the trip request) is sent to processor 18 in the manner earlier described, 
5 and at step 50 processor 1 8 searches traveler file 24 to locate the traveler record for this traveler, 
e.g., in a name search (or a search on some other appropriate basis). If the test at step 52 
determines that there is no traveler record for this individual, the procedure ends so that the travel 
arranger (or a system administrator) can then create a traveler record, and the procedure can start 
again at step 46. After the test at step 52 shows that the relevant traveler record has been found 
1 0 in step 50, the system searches at step 54 for the policy record applying to this individual. This 
search at step 54 can be on the basis of a pointer contained in the traveler record (for each 
individual there is a travel policy record; the same policy record can apply to several 
individuals). The trip initialization procedure ends after it locates the traveler record and the 
policy record for the particular individual, and these records, together with the other information 
1 5 regarding the trip which the travel arranger has keyed in, become the "trip request" which is 
made available for the flight search procedure illustrated in FIG. 4. 

The purpose of the flight search procedure illustrated in FIG. 4 is to find all of the 
itineraries which could be used to satisfy the trip request being processed (e.g., for which flight 
and seats are available and-which meet the constraints of the relevant policy file and traveler file 
20 and any other constraints that may have been keyed in FIG. 3) and to rank these candidate 
itmeraries in terms of "non-preference" factors (e.g., wide body aircraft is better, stops are 
undesirable, etc.) and to rank them in terms of personal preference factors (c.g., this traveler 
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prefers this particular airline and dislikes another airline, or wishes to avoid a particular airport, 
etc.). The output of this flight search procedure of FIG. 4 is a set of itineraries which have 
survived so far as candidates for this trip, ranked as stated, which can then be processed in 
accordance with the procedure of FIG. 5 to find the lowest fare candidate itineraries firom which 
5 the travel arranger can select one for this trip request. 

The flight search process starts at step 56 with the first flight (or trip) request 
which has been processed through tiie steps of FIG. 3, and at step 58 searches tariff file 20 to find 
all airports to which there are direct flights from the origin of the trip being planned. Any airport 
which is found in this search is added to a temporary list called a From List. At step 60 
1 0 processor 1 8 again searches tariff file 20, but this time for all airports from v^iiich there are direct 
flights to the destination location of the trip bemg planned, and places all fmds in another 
temporary list called a To List. For example, if the origin is JFK airport and the destination is 
Los Angeles International airport, the From List would contain cities (in the U.S.A. in this 
example) such as Kansas City, St. Louis and Chicago which have direct flights firom JFK, and 
15 the To List would contain those cities (again in the U.S.A. in this example) firom which there are 
direct flights to Los Angeles International. In this example each of these two lists would contain 
well over 50 cities. At step 62 processor 1 8 starts a sequence designed to find candidate 
itineraries each of which would consist of connecting rather than direct flights. To start this, at 
step 62 processor 18 looks for possible 2-leg routes from the origin to the destination of the trip 
20 request being processed, by searching the From List and the To List for any airports which are in 
both lists and to thereby create another temporary list, of airports which are common to the From 
and To lists. For an airport to qualify for this Common Airport List there must be a direct flight 
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leg from the origin (JFK) to that airport (e.g., Atlanta) and there must be a direct flight from that 
airport (Atlanta) to the destination (O'Hare). If the test at step 64 determines that the Common 
Airport List is empty, i.e., there is no airport to which there is direct flight from the origin and 
from which there is a direct flight to the destination (i.e., that there are no candidate 2-leg 
5 itineraries), the process goes to step 66 to see if any 3-leg itineraries can become candidates; to 
this end step 66 is a search in the tariff file and the From and To lists for all direct flights from 
any airport in the From list to any airport in the To list, i.e., to find each pair of airports in which 
(1) one of the airports in a pair is in the From List and the other is in the To List and (2) there is a 
direct flight between the airports in the pair. Stated differently, step 66 finds the intermediate leg 
10 in each of the possible 3-leg trips between the origin and the destination of the trip requ ::: t. If the 
test at step 70 shows that there are no such 3-leg trips, the process ends because the system has 
not been able to automatically create an acceptable itinerary. If the list tested at step 70 is not 
empty (i.e., there are possible 3-leg itineraries between the origin and destination of the trip 
request being processed), or if the test in step 64 shows that there are 2-leg itineraries which are 
15 candidates, processor 18 at step 80 sorts the list of possibly acceptable connecting routes (found 
in steps 62 and 66) by total distance, i.e., by the sum of the distances of the legs of each 
candidate multi-leg route. At this stage, processor 18 has created a list of all multi-leg routes 
which so far conform to the trip request constraints and therefore are candidate routes or 
itineraries. At the next step, 82, processor 1 8 looks for possible direct flights firom the origin to 
20 the destination which would be candidate itineraries, by searching tariff file 20 to find all direct 
flights which are within a set time, e.g., two hours, of the desired time wmdow. If the test at step 
84 shows that there are such direct flights, the process enters a sequence to see if these flights 
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have seats available and, to this end at step 86 it establishes a connection with an airline 
reservation system such as Apollo and interrogates it for seat availability on each of the flights 
found in step 82 (direct origin-to-destination fights), and temporarily stores the information from 
Apollo identifying what seats are available and in what class or classes. If the test at step 88 
5 shows that there are flights (direct) with seats in the desired class and in the desired time 
window, processor 18 at step 90 checks if connecting flight routes are allowed for this trip 
request, as specified in the procedure of FIG. 3 or as specified by the applicable traveler and/or 
policy records in traveler file 22). If connecting, flights are allowed, processor 18 goes to step 92 
to start processing the multi-leg routes sorted in step 80. Note that step 92 can be reached 
10 directly from the test at step 84 if it shows that there are no direct flights from the origin to the 
destination of this trip request, and from step 88 if the test there shows that there are no direct 
flights with seats in the desired time window. In order to further process the connecting flight 
routes which are candidates at this stage, at step 92 processor 18 starts with the first connecting 
route in the list sorted at step 80, and at step 94 checks if the cormecting route tmder 
1 5 consideration makes sense i.e., conforms to a pre-stored reasonableness standard if (1 ) the 
connecting route distance is greater by a preset distance, e.g., 250 miles, than the shortest 
possible route (the route from the origin to the destination found up until that point for which 
there are seats) and (2) the distance ratio (of the currently investigated connecting route and the 
same shortest possible route) is greater than a preset amount, e.g., 1.2. If the answer is negative 
20 to either inquiry, this means that the connecting route is still a candidate, and processor 1 8 goes 
to step 96 and interrogates tariff file 20 to find each direct flight which (1) is from the trip origin 
to the first connect point of the connecting route under consideration, (2) is on the desired 
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departure date and (3) departs within two hours of the desired time window for this trip. If the 
test at step 98 shows that the search at step 96 was successful, i.e., there are direct flights meeting 
the constraints of step 96, processor 18 at step 100 intenrogates the airline reservation system 
(e.g., Apollo) for seat availability (by class) on each of the flights found in step 96 and stores the 
5 seat availability information. If the test at step 1 02 shows that there are flights (found in step 96) 
with seats, processor 1 8 at step 104 stores the earliest arrival time of a flight with seats found at 
that stage, and at step 106 checks if the itinerary under consideration has two connecting points 
(i.e., if it is a 3-leg itinerary). If there are two connect points, at step 108 processor 1 8 
interrogates tariff file 20 to find all connecting flights from connect point 1 (at the end of the first 
10 leg) to the next connect point which is on the desired departure date and is in the time span from 
the earliest arrival time stored at step 104 to, say, two hours after the time window desired for 
this trip (and set at step 46, FIG. 3). If any flights are found in the search at step 108, as 
detemiined in the test at step 110, processor 18 at step 1 12 interrogates the airline reservation 
system for seat availability, by class, on the flights found in step 108 and temporarily stores the 
1 5 seat availability information. If there are such flights with seats, as shown by the test at step 1 14, 
processor 1 8 at step 1 1 6 stores the earliest arrival time of such a flight with seats, and at step 1 1 8 
inten-ogates tariff file 20 to find direct flights from the last-considered connect point to the 
destination of the trip which is on the desired departure date and is in the time span from the 
earliest arrival time stored at step 1 16 to, say, two hours from the desired time window for this 
20 trip. Note that step 1 1 8 can be reached directly from step 106 if the test there gives a negative 
answer, i.e., if that test shows that the itmerary under consideration has only 2 legs. If the test at 
step 120 shows that the search so far was successftil in finding suitable flights for the second or 
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third leg of the itinerary under consideration, at step 122 processor 18 interrogates the airline 
reservation system for seat availability on each of these flights and stores the seat availability 
information (by class). If the test at step 124 show^s that there are such flights (found in step 118) 
with seats, at step 126 processor 18 lists all combinations of flights which meet the connecting 
5 time requirements discussed above at each connecting point of the route found through the last 
run through steps 92-124, and goes to step 128 to similarly process the next connecting route 
from the list sorted at step 80. Note that step 128 can be reached directly from any one of steps 
98, 1 10, 1 14, 120 and 124 if the tests there give.the indicated results leading directly to step 128 
(i.e., if the consideration of one connecting route shoves that it is not suitable, the process goes to 
10 step 128 to start checking another such route). If the test at step 130 shows that there are 

yet-to-be-processed connecting routes in the list sorted at step 80, processor 18 returns to step 94 
to start similarly processing the next route from that list. If the test at step 1 30 shows that all of 
the multi-leg routes sorted at step 80 list have already been processed, processor 18 goes to step 
132, which can also be reached directly from any one of the tests at steps 90 and 94 if the tests 
1 5 there lead directly to step 1 32 as indicated. If the test at step 1 32 shows that no itineraries were 
found in the desired time window for the trip request being processed, the test at step 1 34 checks 
if the time wmdow is as wide as possible, e.g., if it is the entire desired day for the trip. If it is, 
the process ends because it was not possible to find a satisfactory itinerary given the constraints 
of the trip being processed (another trip, request can be started as in FIG. 3, with different 
20 parameters). If step 1 34 shows that the time window for the trip is not all day, processor 1 8 
widens it at step 136 by a set period, say, two hours, but not out of the desired day, and the 
process returns to step 82 to look for an itinerary conforming to the same trip request but with tt 
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widened time window. If the test at step 1 32 shows that there are itineraries which meet the 
desired trip parameters, at step 138 processor 18 interrogates these itineraries to find the one with 
the lowest number of stops and connections and the least trip time, and at step 140 checks the list 
of possible itineraries remaining after step 132 and the traveler file (the relevant policy record 
5 and traveler record for the trip being processed) and eliminates all itineraries which have more 
stops or cormections than allowed by the particular policy and/or traveler record (or override 
entries at FIG. 3) or take more than a set amount of time longer than the quickest itinerary, again 
on the basis of the parameters set in the particular policy and/or traveler record and/or overrides. 
For each of the candidate itineraries which remains after step 140, the processor at step 142 
10 calculates a "non-preference" rank and at step 144 calculates a "preference" rank, e.g., by using 
the calculations illustrated at steps 142 and 144, respectively, in the drawing. The 
non-preference ranking addresses generally desirable or undesirable aspects of travel while the 
preference ranking addresses the particular preferences of the traveler being serviced. For 
example, at step 140 an itinerary is ranked by adding to its initial railk of 1000 points (10 in this 
1 5 example) if only wide-body aircraft is used in it, subtracting 10 points for each stop in the 
itinerary, etc. At step 144, the rank starts with the rank resulting from step 142 and point are 
added or subtracted depending on the personal preferences of the particular traveler: e.g., add 100 
points for each flight leg in the itinerary on an airline vs^ich this traveler prefers but subtract 100 
points for each leg on an airline which this traveler dislikes, etc. These personal preferences can 
20 be entered in the FIG. 3 procedure, or they can be made a part of the traveler record or policy 
record for that traveler in traveler file 22 and extracted therefrom as needed by processor 1 8. If 
the test at step 146 shows that there are more flight requests entered through the procedure of 
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FIG. 3 (e.g., an outbound trip can be one request and an inbound trip can be another request), 
processor 18 returns to step 58 to start similarly processing the next trip request entered in the 
FIG. 3 procedure; if there are no more flight (or trip) requests the process of searching for 
suitable itineraries ends and processor 18 goes to the fare search process illustrated in FIG. 5 to 
5 find the best fares for the candidate itineraries. 

In FIG. 5 the purpose is to find the best (lowest) valid fare for each of the 
candidate itineraries (direct flight and multi-leg routes) remaining after the FIG. 4 procedure, so 
that this information can be used in the procedure in FIG. 6 to find the several best itineraries 
from which the travel arranger can select the one to be used for this trip. The procedure in FIG. 5 
10 finds the least costly but still valid fare for each leg of each multi-leg route which is still a 

candidate, the least costly but still valid sums of segment fares for each such multi-leg route (and 
thus the cost of each candidate itinerary using connecting flights), and the least costly but still 
valid end-to-end (or through) fare for each itinerary (direct or connecting) which is still a 
candidate for the trip request being processed. The FIG. 5 process starts at step 148 with the first 
15 flight request which was entered in the process of FIG. 3 and processed through the steps of FIG. 
4, and at step 150 checks if the process of FIG. 4 produced any connecting flight itineraries 
which are still candidates for this trip (as ranked at steps 142 and 144 there). If it did, processor 
18 at step 152 starts with the first connecting route for which the process of FIG. 4 found a 
candidate itinerary, and at step 154 starts with the first segment of that route where a "segment" 
20 is a direct flight between two airports. An example is an itinerary consisting of £i direct flight 
fix)m Washmgton, D.C. (DCA) to Chicago (ORD), connecting within two hours firom arrival at 
Chicago to a direct flight from ORD to San Francisco (SFO), with an overnight stay in San 
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Francisco and a direct return flight from SFO to DCA. This is a round-trip itinerary which has 
two segments in the outbound part from DCA to SFO and one segment in the inbound part from 
SFO to DCA. In this example, the invented system checks if the "sum-of segments fare" 
resuhing from adding the individual fare for the direct flight from DCA to ORD and the 
5 individual fare for a flight from ORD to SRO, would provide a greater benefit than, say, using a 
one-way fare from DCA to SFO or a round-trip from DCA to SFO and back to DCA. At step 
156 processor 18 interrogates tariff file 20 to find the all fares for the city pair at the origin and 
destination of this route segment, starting with the lowest fare. At step 158 processor 1 8 checks 
tariff file 20 to see if the fare found in step 156 is a round-trip fare, or if the flight of interest at 
10 the time is outside of the effective dates for the fare. Because round trip fares are considered 
undesirable at this stage of the process, and because flights outside the effective date for the 
segment fare are not of interest at this time, if the answer at step 1 58 is yes this fare should not be 
kept as a candidate and processor 18 therefore jumps to step 180 to see if there are any more 
fares for this segment of this route. If the answer at step 158 is no (i.e., this fare is still a 
15 candidate), at step 160 processor 18 starts with the first flight with that fare which is used in at 
least one of the itineraries which are still candidates, and at step 162 checks if the lowest valid 
fare for that flight has been found yet (by interrogating tariff file 20). If the answer at step 162 is 
no (and the process is forced to answer no for the first pass through that step 1 62), at step 164 
processor 18 checks if the fare is current for the airline in question and, if it is, gets the routing 
20 and footnotes for that fare form tariff file 20 at step 166 and then checks at step 168 if the route 
used is invalid and if the route used or the flight date violate a footnote, the check being against 
the routing and footnotes extracted at step 166. If the answer at step 168 is no (i.e., if the route is 
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valid and no footnote is violated), at step 1 70 processor 1 8 gets from tariff file 29 the rule for that 
fare and at step 1 72 checks the fare to see if it is valid for the flight and date under consideration 
at that time, if any penalty fares are allowed (as determined by the trip request; a penalty in this 
context is, e.g., a trip cancellation penalty) and if the fare is a non-penalty fare. If the answer is 
5 yes (i.e., the fare is valid for this flight and date and either it is not a penalty fare or penalties are 
allowed for this trip), processor 18 stores this fare at step 174 for later use in the process, calling 
it at this time "the lowest valid fare" for the flight. At step 176 processor 18 checks if it has 
already found the lowest valid fare for all flights in the itinerary under consideration and, if the 
answer is no, checks at step 178 if there are more flights for this leg of the trip. If there are no 
10 more such flights step 180 checks if there are any more fares to be checked; if there are no more 
such fares, step 182 checks if there are any more segments in the itinerary under consideration 
and, if there are no more such segments, the process goes to step 184, where processor 18 uses 
information from step 174 to compute the sum of the lowest segment fares for each of the 
itineraries which are still candidates at this stage of the process. If the test at step 1 86 shows that 
15 there are no more connecting routes with candidate itineraries to be processed at that stage, at 
step 188 processor 18 gets from tariff file 20 all the fares which are through, or end-to-end, fares 
for routes from the origin to the destination of the flight request being processed (as 
distinguished from multi-leg routes assembled in accordance with the process described above), 
and at step 1 90 starts with the lowest of the through fare found at step 1 88 and sets a variable 
20 "highest allowed fere" to a high value unlikely to be exceeded by a real-life fare (e.g., to $ 
10,000). At step 192 processor 18 checks if the cunrent through fare under consideration is 
higher that the highest allowed fare and if so jumps to step 220 to find the best itineraries, if not, 
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processor 18 checks at step 194 if same current through fare under consideration is a round-trip 
fare and if the flight date is outside the effective date range for that fare. If the answer to both 
questions is no, processor 18 starts at step 196 with the first itinerary which is still a candidate 
and at step 198 checks if the current through fare under consideration is more than the sum of the 
5 segment fares for the same itinerary or is more than the lowest through fare found up until that 
time for the same itinerary. If the answer is no to both questions, processor 18 at step 200 checks 
if the fare is for the correct airline and checks at step 202 if the route used is invalid and if the 
route or flight date violate the relevant footnotes in tariff file 20. If all answers at step 202 are 
negative (i.e., the fare is still a candidate), processor 1 8 starts at step 204 with the first rule 
1 0 containing this fare (in the tariff file) and at step 206 checks if the through fare under 

consideration is valid, and if penalty fares are allowed for this trip request or the fare is not a 
penalty fare. If the answer is no to any of these questions (i.e., the fare is not valid, or the fare is 
a penalty fare and penalty fares are not allowed for this trip request), the process loops through 
all the rules (firom tariff file 20) vAAch may apply, by going through step 208 and returning to 
1 5 step 206 from there, until the test at step 208 shows that there are no more rules containing the 
fare. When the answer at step 208 is no, this means that this fare cannot be used, and the process 
goes to step 216 to see if there are more itineraries to consider. If step 206 gives a yes answer, 
this means that this through fare is still a good candidate, and the process jumps to step 210 to 
save this fare as the lowest through fare for this itinerary. At step 212 processor 1 8 checks if this 
20 is the lowest penalty adjusted fare so far (using for this calculation the information on penalty 
adjustments contained in the policy record in traveler file 22) and adds the fare allowances 
specified in the policy record to find the new, updated "highest allowable fare." If the test at step 
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214 shows that the lowest fare has not been found for all of the itineraries which are still 
candidates for the trip request being processed, the process checks at step 216 if there are any 
more candidate itineraries and, if the answer is no, checks at step 218 if there are any more fares 
to be checked through a similar process. If the answer at step 218 is no, the process checks at 
5 step 2 1 8 if there are any more flight requests to process similarly and, if the answer is no, goes to 
step 220, which is an exit to the "best flight search" illustrated in FIG. 6. The best fare search 
process illustrated in FIG. 5 loops as needed depending on the answers at the test points, in the 
manner illustrated in the drawing, to ensure that Ae feres and itineraries remaining for use in the 
best flight search process are still candidates which confomi to the constramts of the tariff file, 
10 the traveler record and the policy record for the trip being processed and, of course, the 

parameters of the trip entered during the process illustrated in FIG. 3. Thus, if the answer at step 
150 is no, the process jumps to step 188 to start looking at through fares because step 150 has 
shown that there are no multi-leg itineraries found through the process of FIG. 4. If the answer at 
step 158 is yes (i.e., this fare is not suitable), the process jumps to step 180, to see if there are any 
1 5 more feres to consider. The process jumps to step 178 to see if there are any more flights to 
consider: if the answer at step 162 is yes (i.e., the lowest fare for this flight has already been 
found), or the answer is no at step 164 (i.e., this is not a current fare for this airline), or the 
answer is yes at step 168 (i.e., this route is not suitable or the flight date is not good), or the 
answer at step 172 is no (i.e., this fare is not valid for this flight and this date, or this is a penalty 
20 fare but penalty fares are not allowed for this trip). If the answer at step 176 is yes (i.e., the 

lowest fare has already been found for all flights in this segment of this route), the process jumps 
to step 1 82 to see if there are any more segments in this route so they can be similarly processed. 
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If &:he answer at step 178 is yes (i.e., there are more flights for this segment or leg of this route), 
the process returns to step 162 to see if the lowest fare for the next candidate flight has been 
found yet If the answer at step 180 is yes (i.e., there are more fares for this leg of this route), the 
process returns to step 150 to start checking the next fare for this leg of this route to see if it 
5 should remain a candidate fare. If the answer at step 1 82 is yes (i.e., there are more segments in 
this route), the process returns to step 156 to start processing the next candidate segment in this 
route. If the answer at step 186 is yes (i.e., there are more connecting routes with itineraries 
which are still candidates), the process returns to step 154 to start processing the next candidate 
route. If the answer at step 192 is yes (i.e., this through fare is higher than the highest allowed 
1 0 fare at that stage), the process jumps to step 220 because the through fare clearly could not be 
more desirable. If the answer at step 194 is yes (i.e., this through fare is a round trip fare or the 
flight is outside the effective date range for this trip request), the process jumps to step 21 8 to see 
if there are any more fares to process similarly. 

FIG. 6 illustrates the process which searches for the best itineraries vdiich have 
1 5 remained as candidates for this flight request after the process of FIG. 5. The product of this 
process is a selected small set of candidate itineraries (e.g., six) from which the travel arranger 
can select one to be actually ticketed. The process of FIG. 6 starts at step 222 with the first of the 
candidate itineraries remauiing after the process of FIG. 4, and at step 224 checks if the penalty 
adjusted fare (found at step 210) for this itinerary is higher than the maximum fare allowed 
20 (found in step 212) for this flight request. If it is not (i.e., if the fare now being considered is still 
a good fare), step 226 checks if the itinerary is within the time window set for this trip and, if it 
is, step 228 checks if this itinerary has the highest non-preference rank so far (as computed at 
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step 142). If it does, this itinerary is saved at step 230 as the "best non-preference" itinerary. At 
step 232 the process checks the same itinerary to see if it has one of the six best preference ranks 
found so far and, if its does, it is saved at step 234 as one of the six best "preference" itineraries, 
and the process goes to step 240, to check if there are any more candidate itineraries to be 
5 processed similarly. If there are, the process retums to step 224 and starts with the next 

candidate itinerary. If at step 226 the test shows that the itinerary being processed is not inside 
the desired time window for the trip, the process jumps to step 236, to check if this itinerary is 
one of the two best preference rank itineraries outside the desired time window for this trip and, 
if it is, it is stored as such at step 238. If the test at step 228 shows that the itinerary being tested 
10 does not have the highest preference rank so far, the process jumps to step 232 for the check if 
this itinerary has one of the six highest preference ranks so far, and if it does not, the process 
jumps to step 240 to see if there are more itineraries to be processed. Similarly, if the itinerary 
tested at step 236 is not one of the two best preference itineraries outside the desired time 
window for this trip, the process jumps to step 240 to see if there are more candidate itineraries 
15 to consider. Once the test at sep 240 shows that all candidate itineraries have been processed 
through this step of FIG. 6, the process at step 242 selects the two best preference itineraries 
outside the desired time window (as saved at step 238, or the single such itinerary if only one 
was found, or none if none was found) and at step 244 selects the best non-preference itinerary 
saved at step 230, but deletes it fix)m the list of candidate itineraries if it is also one of the six best 
20 preference itineraries saved at step 234. At step 246 processor 1 8 selects as many of the best 

preference itineraries (from step 234) as are needed to bring the total selected itineraries (selected 
in steps 242, 244 and 246) to six, or selects all of the best preference itineraries if there are not 
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enough other selections to bring the selections to a total of six, and at step 248 processor 1 8 sorts 
the selected itineraries by departure time and displays those itineraries, together with the best 
fares for them, on the screen of the travel arranger's equipment (where they can be printed out if 
desired). At this stage the processor has supplied to the travel arranger up to six candidate 
5 itineraries, of which (1 ) up to two are the best "preference" itineraries which are outside the time 
window for this trip request (i.e., the up to two least costly candidate itineraries given the various 
constraint discussed above, including the personal tastes of the traveler for factors such as choice 
of airiines and airports), (2) up to one "non-preference" itinerary (i.e., the least costly candidate 
itinerary given all the same constraints but not the personal tastes of the needed to bring the total 
10 number to six) of the best "preference" ituieraries. The itineraries in category (1) are presented 
so that the travel ananger can decide if the cost is attractive enough to justify changing the trip 
request (e.g., if the original trip request said that there should be no departures earlier than 7 
A.M. but the itinerary in category (1) starts with a 6:50 A.M. flight and is much cheaper than 
the others, the traveler may elect to take it). 
15 FIG. 7 illustrates an optional process for finding the least costly round-trip 

itinerary for a trip request, for example so that it could be compared with a trip using separate 
outbound and inbound fares or so that the round trip fere could be used in case the traveler would 
accept the restrictions that may be attached to such a fare. In the process of FIG. 7, at step 250 
processor 18 searches tariff file 20 to find the candidate end-to-end fares for the city or airport 
20 pair specified m the trip request (e.g., JFK-0*Hare) in the trip initialization process of FIG. 3. At 
step 252 the process searches tariff file 20 to get the N (where N is a selected positive integer, 
e.g., six) sums each resulting from adding the lowest outbound one-way fare to the lowest 
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inbound one-way fare for the trip request (e.g. JFK to O'Hare and O'Hare to JFK), and sets N 
respective variables called "lowest-fares-so-far" equal to these sums. At step 254 the process 
starts with the lowest candidate round trip (end-to-end) fare found in step 250 and compares it to 
the lowest-fares-so-far, and tests at step 256 which is higher. If the candidate round trip fare is 
higher, the process ends, because there is no price advantage to possibly offset the restrictions 
and inconvenience of a round trip fare. If the candidate round trip fare turns out to be less costly 
in the test at step 256, the process checks at step 258 if there are any flight dates in the trip being 
processed which are outside of the effective dates for the round trip fare being considered. If 
there are trip dates outside the effective dates for the candidate round trip fare, this round trip fare 
is not suitable, and the process jumps to step 294, to see if there are other round trip fares to be 
considered and, if there are, another round trip fare starts being proceissed back at step 256. If the 
test at step 258 shows that there are no flight dates outside the effective dates for the currently 
evaluated roxmd trip fare, i.e., that this round trip fare is still a candidate, the process starts at step 
260 with the first outbound itinerary for the trip being processed, and at step 262 checks if this 
round trip fare is valid for this itinerary, using the checking process discussed in connection with 
the fare search operations illustrated in FIG. 5. If the test at step 262 shows that this round trip 
fare is not valid for this first outbound itinerary the process jumps to step 290 to check if there 
are any more outbound itineraries. If the round trip fare is valid for the outbound itinerary the 
process in steps 260 through 270 checks whether the round trip fare is also valid for any inbound 
itinerary. If so it is saved at step 268 as one of the N "lowest-fares-so-far" and the process checks 
at step 270 if there are any more candidate inbound itineraries. If the answer is no, the process 
starts with the next round trip fare and checks at step 274 if the sum of this fare and this 
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outbound fare is higher that the N lowest-fares-so-far. If the answer is no, the process checks at 
step 275 if the flight dates are outside the effective dates for this fare and, if the answer is no, 
checks if this inbound fare can be combined with this outbound fare. If the answer is yes, the 
process starts with the first inbound itinerary at step 280 and at step 282 checks if the fare is valid 
5 for this itinerary, using the fare search process discussed in connection with FIG. 5. If this test 
shows that this fare is valid, it is saved as one of the N lowest-fares-so-far at step 284. If it is not, 
the process checks at step 286 if there are any more inbound itineraries; if the answer is no, it 
checks at step 290 if there are any more outbound itineraries to be considered and, if the answer 
is no again, repeats the same procedure but this time starting with the inbound itineraries. After 
10 exiting from step 292, the process checks at step 294 if there are any more fares to consider and, 
if the answer is no, displays at step 296 the N itineraries with fares at the screen of the travel 
arranger's equipment. 

FIG. 8 illustrates the final stage in the processing of a trip request, the building up 
of what the industry calls a passenger name record or PNR. This stage is entered after the best 
1 5 itinerary has been selected automatically in accordance with this example of the invention and 
the travel arranger has been presented with the several best choices and has selected one of them 
for this trip. The process of FIG. 8 starts with the first flight leg of the selected itinerary at step 
300 and at step 302 carries out the protocol for selling this flight leg using the appropriate airline 
reservation system fonmat (e.g., the Apollo format). At step 304 processor 18 checks if there are 
20 any more legs (flights) in this itinerary, and loops through steps 302 and 304 until all flight legs 
have been sold in the same manner. At step 306 processor 18 supplies the name of the passenger 
(fi-om the trip request entered in the procedure of FIG. 3), and in step 308 constructs a normal 
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ticket delivery date, for example two weekdays before the trip or the number of days specified in 
the policy record which applies to this trip. Processor 1 8 tfien displays at step 3 10 the delivery 
date on the screen of the travel arranger's equipment, and asks the travel arranger to key in any 
change that may be desirable. At step 312 the processor asks the travel arranger for a delivery 
5 address such as the traveler's business or home address, or a special address (if such an address is 
allowed by the policy), or allows the travel arranger to specify that the ticket will be picked up at 
the airport from which the traveler will be leaving (as long as the traveler is not charging the trip 
to someone else). At step 3 14 processor 18 uses the information from the current traveler record 
and/or policy file to enter the indicated infonnation in the transaction record, starting with the 
1 0 first sold flight at step 3 1 6, enters at step 318a seat and boarding pass request for each passenger 
into the airline reservation system (e.g., Apollo). If at step 320 the Apollo system responds with 
an error message (because boarding passes are not allowed for this flight at this time), the process 
at step 322 enters into Apollo the seat request for all passengers without boarding passes, and 
checks at step 324 if there are any more flights in this itinerar>'. If there are no more such flights, 
1 5 at step 326 processor 1 8 enters into the Apollo system the frequent flier numbers of ail 

passengers for all airlines, and at step 328 checks the trip request (and, if desired, the traveler and 
policy records) any special requests, such as special meals or meet-and-assist requests. If there 
are such requests, the process starts at step 330 with the fu:st flight in this itinerary and at step 
332 enters into Apollo the relevant special requests and loops through all flights in the itinerary 
20 until it exits through the negative answer at step 336. At step 338 processor 18 enters into the 
record for this itinerary the Ml price for a regular ticket for this trip, the savings because of the 
actual price for the itinerary selected through the invented process and the date of the trip, and 
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also enters any remarks that may be required to be entered into this trip record by the pertinent 
policy record. At step 342 the PNR process is ended, the itinerary normally provided by the 
reservation system is printed (and, if desired and allowed at that location, the ticket is printed as 
well) and the printed material is placed in an appropriate queue for any further manual processing 
5 that may be appropriate. 

As a simplified example of processing a particular trip request in accordance with 
the invention, consider a form used to make a flight request: 



From: NYC-NEW YORK CITY To: LAX-LOS ANGELES INTL. 
Date: 2/3/88 

Arrival time 
Earliest: 

Latest: 3:00 P.M. 
Preferred: 



10 Departure time 
Earliest: 8:00 A.M. 
Latest: 10:00 A.M. 
Preferred: 9:00 A.M. 



Allow penalty fares: N 



1 5 The above flight request is from any New York City airport (NYC is the code 

used by the ^line industry for New York City) to Los Angeles International Airport (LAX is the 
code used by the airUne industry for that airport) on February 3rd, 1988. The traveler wishes to 
depart no earlier than 8 a.m. and no later than 10 a.m., and would prefer to leave as close to 9 
a.m. as possible. The traveler further wishes to arrive at LAX no later than 3 p.m. The use of 

20 penalty fares (i.e. fares with a penalty for changing or canceling flights) are not allowed for this 
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trip. To provide a simple example of how the exemplary system finds the appropriate itineraries, 
assume further that the travel policy being used allows the traveler to travel first class and does 
not allow the use of connecting flights if direct flights are available. The process would be as 
follows: 

5 1 . Find all cities to which there are direct flights from any New York City airport 

assume that there are 120 such cities. 

2. Find all cities from which there are direct flights to Los Angeles International 
airport-assume there are 105 such cities. 

3. Find all cities that are in both lists found in steps 1 . and 2. assume that there 

10 are 40 such cities, 

4. Sort the possible routes (including flymg direct) by mileage. 

5. From the tariff file find all direct flights from any New York Airport to Los 
Angeles International on Feb. 3rd, 1988, departing between 6 a.m. and noon and aniving no 
later than 5 p.m. (the time window by two hours in each direction). Suppose that there are 15 

15 such flights. 

6. Send a seat availability request to Apollo for flights from NYC to LAX on 
February 3rd, 1988 departing from 6 a.m. on. This returns seat availability for up to eight 
flights. Ask for seat availability for eight more flights, and continue to do so xmtil seat 
availability for all 15 flights has been foxmd or there are no more flights for February 3rd. 

20 7. Eliminate any of the 15 flights for which there are no first class seats available. 

Suppose that 2 such flights are eliminated, leaving 13 possible flights. 
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8. Suppose that 8 of the 13 flights are non-stop, that the fastest one takes 5 hours 
30 minutes, and that the travel policy allows no extra stops, and a maximum time of 2 hours 
more than the fastest flight. This eliminates any flight that has a stop and any flight that takes 
more than 7 hours 30 minutes, leaving say 8 flights. 
5 9. Compute the preference and non-preference ranks for each flight. In the 

non-preference ranking wide-body jet flights leaving close to 9 a.m. will have the highest 

rankings. Suppose that the traveler likes United Airlines, and would rather not leave from 

Newark Airport. Then in the preference ranking- the flights on United Airlines would have 100 

additional points. The highest ranked flights would be United Airlines flights leaving from JFK 

1 0 airport close to 9 a.m. Note that the highest non-preference rank might be a Continental Airlines 

flight leaving Newark at 9 a.m. precisely, but that the highest preference rank might be a United 

Airlines flight leaving JFK at 9:30 a.m. 

10. From the tariff file get all the possible fares from NYC to LAX. Suppose that 

there are 2,000 such fares. Start at the lowest such fare-say $ 180. 
15 11. Check if the valid dates for the fare include Feb. 3rd, 1988, and that the fare 

is not a round trip fare. If so, for each itinerary check if the fare is for the right airline, and is 
valid according to the footnote, routing and rules for the flight. In this case, since the request is 
for a non-stop fu:st class flight the fare might be rejected because it is not a furst class fare or 
because it requues a cormection or both. 
20 1 2. Continue iookmg through the list of fares until a valid fare is found for an 

itinerary most fares will be rejected because they are not first class, eventually there might be a 
fare that is a first class fare but v^ch requires that the flight be a 'night flight* by the airlmes 
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definition. If one of the 8 flights left is a ,nighl flight, perhaps departing at 6 a.m. the fare will 
be valid for that flight, but not for other flights for the same airline leaving later in the day. 
Another first class fare might be valid only for flights between the Continental U.S. and Hawaii, 
and will be rejected for that reason. 
5 13. Eventually a valid fare will be found for a flight within the time window-say 

for $ 600. Suppose that the travel policy allows the Trip Planner to use a fare that, after applying 
any penalties, is no more than $ 100 above the lowest penalty adjusted fare (in this case $ 600) 
found. The search for the lowest valid fare on each itinerary (in this case flight) will continue 
until such a fare is found for each itinerary, or until the next fare in the list is more than $ 700. 
1 0 Suppose that when that happens fares have been found for 7 of the 8 flights. 

14, Among the flights left, find the two best flights outside the 8 a.m. to 10 a.m. 
departure window or outside the up to 3 p.m. arrival window that have the best preference ranks 
This might be a 7:30 a.m. United flight firom JFK and an II a.m. United flight firom JFK. Also 
find, among the flights that are inside the departure and arrival window, the one with the best 
1 5 non-preference rank-perhaps a 9 a.m. Continental flight from Newark. Since 3 flights have been 
selected so far now choose fcom among those flights inside the departure and arrival windows 
the 3 flights (other than the flight chosen as having the best non-preference rank) with the best 
preference ranks. These might be a United 9:30 a-m, flight from JFK, an American 8 a.m. flight 
from JFK and a United 9:15 a.m. flight from Newark. 
20 1 5. Sort the 6 chosen flights by departure time and display them to the travel 

arranger as shown below: 
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Airline 


Flight From 


Time 


To 


Time 


Fare 


UA-UNITED 


101 


JFK 


7:30 A.M. 


LAX 


10:30 A.M. 


$550 


AA-AMERICAN 


212 


JFK 


8:00 A.M. 


LAX 


11:00 A.M. 


$700 


CO-CONTINENTAL 


057 


EWR 


9:00 A.M. 


T A "XT' 

LAX 


12:00 NOON $625 


UA-UNITED 


156 


EWR 


9:15 A.M. 


LAX 


12:15 P.M. 


$650 


UA-UNITED 


105 


JFK 


9:30 A.M. 


LAX 


12:30 P.M. 


$650 


UA-UNITED 


110 


JFK 


11:00 A.M. 


LAX 


2:00 P.M. 


$650 



UA, AA and CO are the codes used by the airline industry for United Airlines, 
American Airlines and Continental Airlines respectively. 
10 The travel arranger can then choose one of the flights shown-probably United 

flight 105, but possibly United flight 101, since it is $ 100 cheaper and leaves only 30 minutes 
outside the departure window. 

As further background information, attention is directed to the Appendices of U.S. 
Patent No. 5,021,953, which is hereby incorporated by reference in this specification: 
15 Appendix A illustrates definitions for translating (formatting) the rules supplied 

from a conunercial service such as ATPCO into the novel form which makes these rules useful in 
practicing the invention; 

Appendix B is an example of definitions of rule parameters; 

Appendix C is an example of footnotes as supplied by a conunercial supplier such 

20 as ATPCO; 
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Appendix D is an example of routings as supplied by a commercial supplier such 
as ATPCO; and 

Appendix E is a listing of an example of programs in FORTRAN which, when 
used in conjunction with a suitable mainframe computer, such as the equipment available from 
5 IBM under the designation 434 1 (VM-CMS operating system), can carry out an example of the 
invented process described above. 

Referring now to Fig. 9, in a preferred embodiment of the present invention, once 
a policy record in the traveler file 22 is machine-identified, and once the identified policy record 
is machine-applied to the candidate itineraries to leave as remaining candidate itineraries only 
10 those which confoim to the identified policy record, one of the remaining candidate itineraries is 
selected (step 901). As should be understood, the selected itinerary has a plurality of trip legs 
and a single fare which is determined (step 903). 

As an example, a selected itinerary for a traveler may specify airline flights from 
Philadelphia (PHL) to Los Angeles (LAX) on US AIRWAYS airlme (US), LAX to Dallas 
1 5 (DF W) on Delta Air Lines (DL), and DF W to PHL on American AIRLINES (AA) for a quoted 
fare of $950. If, in such a situation, the identified policy record for the traveler indicates that the 
traveler's organization has an incentive arrangement with US AIRWAYS, the traveler's 
organization must be able to properly determine an apportioned fare value to the US AIRWAYS 
trip leg such that the organization can then negotiate vdth US AIRWAYS to ensure that US 
20 AIRWAYS arrives at such apportioned fere and applies such apportioned fare to the goal of the 
incentive arrangement. 
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To determine an apportioned fare for each trip leg of the selected itinerary (step 
905), and referring now to Fig. 10, it is preferable that a statistical regression analysis be 
periodically performed to produce an equation that relates an apportioned fare of a trip leg to the 
distance traveled during the trip leg (step 1001). In particular, and referring now to Fig. 13, it is 
5 preferable that such statistical regression analysis be based on a fare per mile and a number of 
miles for each of a plurality of selected travel segments. 

Preferably, the selected travel segments are previously purchased travel segments. 
Such previously purchased travel segments need not necessarily be travel segments purchased by 
the organization. For example, if the travel planner process is performed by a travel agency, the 
1 0 selected travel segments may be all travel segments purchased by way of the travel agency by 
any individual or organization within the last fifteen or thirty days, or the last calendar v^eok or 
calendar month, or the like. As should be understood, more recently purchased travel segmients 
provide more current data. 

Preferably, separate statistical regression analyses are performed with regard to 
1 5 international and national travel segments. By doing so, each statistical regression analysis 

produces better results. In particular, it has been discovered that international and national flight 
segments should be treated differently since intcmational travel segments are generally higher 
than nation travel segments, all other things being equal. As should be evident, the resxilts of the 
intcmational analysis are used in connection with international trip legs of the selected itinerary. 
20 Likewise, the results of the national analysis are used in connection with national trip legs. 

Referring again to Fig. 13, it should be understood that in any statistical 
regression analysis, a seemingly disparate number of data points 1301 are input and a regression 
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curve 1 303 is developed from such data points 1301 . As one skilled in the art v/iM recognize, 
statistical regression analysis is v^ell known and, therefore, the mechanics of such a procedure 
need not be disclosed here. 

Preferably, each data point 1301 in the statistical regression analysis of the present 
5 invention represents information on a fare per mile and a number of miles for a previously 

purchased travel segment. Accordingly, the statistical regression analysis produces an expression 
related to such information. Preferably, the statistical regression analysis performed in the 
present invention produces values for constants B and M in the expression Y = B * (step 
1003), where Y is a fare per mile and X is a number of miles. In particular, it has been found that 
1 0 such expression accurately represents the relationship between fare per mile and a number of 
miles in connection with the process of the present invention. However, one skilled in the art 
will recognize that other expressions may be employed while still being within the spirit and 
scope of the present invention. 

In the statistical regression analysis example shown in Fig. 13, B and M have 
1 5 been determined to be approximately 9.5 and -.445 , respectively. Accordingly, the result of such 
statistical regression analysis is the expression: 

(fare per mile) = 9.5 * (number of miles)**^'*^ 
Of course, one skilled in the art will recognize that the constants B and M produced by any 
particular statistical regression analysis will differ, depending on the inputted data points 1301 . 
20 With the expression obtained from the statistical regression analysis, an 

approximate fare per mile is preferably calculated for each trip leg based on the number of miles 
in the trip leg. As should be evident, the number of miles for any trip leg, as well as the number 
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of miles for any previously purchased flight segment, must be available by way of infonnation in 
an appropriate database. One skilled in the art will recognize that such information is available 
from any of a number of databases. 

A preliminary apportioned fare for each trip leg is obtjiined, then, by multiplying 

5 the calculated fare per mile for the trip leg by a number of miles in the trip leg (step 1005). 
However, since the obtained preliminary J^portioned fares do not take into account the quoted 
fare for the selected itinerary, and since the obtained preliminary apportioned fares likely do not 
add up to the quoted fare, the preliminary apportioned fares must be normalized as against the 
quoted fare (step 1007). Preferably, such normalization is performed on a percentage basis. 

10 With regard to the above example and statistical regression analysis expression, 

then, if the number of miles for PHL-LAX is 2,401, LAX-DFW is 1,235, and DFW-PHL is 
1,302, then the respective fares per mile are .2974, .3999, and .3906. When the respective fares 
per mile are multiplied by the respective mileages, the preliminary apportioned fare for each 
respective trip leg or flight segment is $714.23, $493,85, and $508.54. 

1 5 Since the three preliminary apportioned fares total $ 1 ,7 1 6.62, such fares must be 

normalized as agamst the quoted fare of $950. Accordingly, the PHL-LAX flight leg represents 
41.6 percent or $395.26 of the $950, the LAX-DFW trip leg represents 28.8 percent or $273.30 
of the $950, and the DFW-PHL segment represents 29.6 percent or $281.43 of the $950. The 
aforementioned calculations are summarized in the following table: 
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FLIGHT 


AIRLINE 


FARE/ 


PRELIM. 


% 


NORMAL. 


SEGMENT 




MILE 


APPORT. 




APPORT. 








FARE 




FARE 


PHL-LAX 


US 


.2974 


$714.23 


41.6 


$395.26 


LAX-DFW 


DL 


.3999 


$493.85 


28.8 


$273.30 


DFW-PHL 


AA 


.3906 


$508.54 


29.6 


$281.43 


TOTALS 


$1,716.62 


100 


$950.00 



Since, as was stated above, the identified polic>^record for the traveler indicates that the traveler's 
organization has an incentive arrangement with US AIRWAYS, the organization is now able to 
anticipate that $395.26 of the $950 quoted fare should be applicable toward the US AIRWAYS 

10 incentive arrangement. Of course, if the organization also has incentive arrangement with Delta 
and/or American, the organization can also anticipate that $273.30 and/or $281.43 should be 
applicable toward such respective Delta and/or American incentive arrangements. 

Referring now to Fig. 11, once the normalized apportioned fare is calculated for 
each trip leg, the determined apportioned fare may be transmitted to the respective transportation 

1 5 carrier (step 1101). As should be appreciated, such canier has likely already calculated an 
apportioned fare for the trip leg based on the pre-existing inter-carrier agreements already in 
place. Accordingly, the organization may then at some point negotiate a final apportioned fare 
with the carrier based on the apportioned fare detennined in the manner set forth above (step 
1 103), and then have the final apportioned fare applied to the predefined negotiated fere 

20 agreement goal with the carrier (step 1 105). 
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In addition to or in the alternative to the steps shown in Fig. 1 1, the steps shown 
in Fig. 12 may be performed. In particular, it may be determined from the policy record in the 
traveler file 22 for the traveler that the traveler's organization has certain negotiated fare 
agreements and goals with transportation carriers that are relevant to the traveler and to the 
selected itinerary (step 1201). With such information, a notification is issued to the organization 
when an apportioned fare for a trip leg of the selected itinerary is applicable toward at least one 
of the negotiated fare agreements and goals (step 1203). Accordingly, the organization may 
maintain accurate records of such applicable apportioned fares, and can employ such records to 
ensure that the respective apportioned fares are in fact being applied according to the negotiated 
fare agreements and goals with the respective carriers. 

From the foregoing description, it can be seen that the present invention 
comprises a trip planner system where travel itinerary selection conforming to individualized 
travel policies is optimized, and where an apportioned fare for each trip leg of selected itineraries 
is accurately determined. It will be appreciated by those skilled in the art that changes can be 
made to the embodiments described above without departing from the broad inventive concepts 
thereof It is understood, therefore, that this invention is not limited to the particular 
embodiments disclosed but is intended to cover modifications within he spirit and scope of the 
present invention as defined by the appended claims. 
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CLAIMS 

What is claimed is: 

1 , A travel planner process comprising: 

specifying a trip request including a traveler, time parameters and an 
origin and a destination for the traveler; 

providing computerized access to a machine-interrogatable database of 
tariffs, rules and seat availability for flights; 

providing computerized access to a traveler file for the traveler, the 
traveler file referencing a number of policy records; 

machine-interrogating said database, without manual intervention for the 
selection of individual flights or fares, to automatically find candidate itineraries each of which 
conforms to said trip request, wherein said candidate itineraries are for the lowest valid fares 
obtained by examination of all possible connecting flights and all possible fares and each 
candidate itinerary comprises one or more flights each of which is valid under the tariffs, rules 
and seat availability in said database; 

machine-identifying without manual intervention, a policy record 
referenced by the traveler file for the traveler; 

machine-applying without manual intervention, the identified travel policy 
record to the candidate itineraries to leave as remaining candidate itineraries only those vAach 
conform to the identified policy record; 
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selecting one of the remaining candidate itineraries, the selected itinerary 

comprising a plurality of trip legs and having a fare; 

determining the fare of the selected itinerary; and 

determining an apportioned fare for each trip leg of the selected itinerary 

based on the fare of the selected itinerary. 

2. A travel planner process as in claim 1 in which said step of machine- 
interrogating said database to automatically find-said candidate itineraries comprises finding 
multi-flight candidate itineraries for which said database does not have pre-stored city pair sets of 
connecting flights. 

3 . A travel plarmer process as in claim 2 including the step of ranking the 
remaining candidate itineraries by degree of confomiing to said selected travel policy. 

4. A travel planner process as in claim 3 including the step of displaying up 
to a selected number of ranked candidate itineraries and selecting an itinerary from the ranked set 
and booking the selected itinerary. 

5. A travel planner process as in clahn 3 including the step of comparing 
ranked itineraries which comprise round trips having separate one-way fares for outbound and 
inbound segments with itineraries that have round trips having combinable round trip fares to 
leave as remaining round trip candidate itineraries only single round trip fare itineraries which 
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have fares lower by a preset amount than said round trip itineraries having separate one-way 
fares. 

6. A travel planner process as in claim 1 in which said step of machine- 
interrogating said database comprises interrogating to find the direct flights from the origin to the 
destination and the direct flights to the destination from airports to which there are direct flights 
from the origin to thereby form a list of direct and multi-flight candidate itineraries. 

7. A travel planner process as in claim 6 in which said machine-interrogating 
step further comprises identifying those candidate itineraries firom said list which conforms to 
said time parameters specified in said travel request. 

8. A travel planner process as m claim 7 in which said machine-interrogating 
step further comprises checking seat availability on the flights comprising said identified 
itineraries and leaving as remaining candidate, itineraries in which each flight has available seats. 

9. A travel planner process as in claim 8 comprising the step of computing 
ranks for the still remaining itineraries on the basis of specified parameters for said traveler. 

10. A travel planner process as in claim 9 in which said machine-interrogating 
comprises identifying from said tariff file the fares available for travel fix>m the origin to the 
destination for the date corresponding to the time parameter included in ssxd trip request and, for 
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each flight in said ranked itineraries, finding from said identified fares the lowest which is for 
that flight and is a valid far under footnotes, routings and rules for that flight, and sorting the 
ranked itineraries in accordance with a selected parameter and displaying up to a selected number 
of the sorted itineraries, including in the display of an itinerarj' at least an identification of the 
flight or flights making up each itinerary, of departure time and of the lowest valid fare. 

1 1 . The travel planner process of claim 1 wherein the step of determining an 
apportioned fare for each trip leg of the selected itinerary includes performing a statistical 
regression analysis to produce an expression relating each apportioned fare to a traveling distance 
associated with the respective trip leg. 

12. The travel planner process of claim 1 1 wherein the step of performing the 
statistical regression analysis produces constants B and M for an expression: 

Y = B*X", 

where Y is a fare per mile and X is a number of miles. 

13. The travel planner process of claim 12 wherein a fare per mile is obtained 
for each trip leg and a preliminary apportioned fare for each trip leg is obtained by multiplying 
the calculated fere per mile for the trip leg by a number of miles in the trip leg. 
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14. The travel planner process of claim 1 3 wherein a final apportioned fare for 
each trip leg is calculated by normalizing each preliminary apportioned fare as against the fare of 
the selected itinerary. 

15. The travel planner process of claim 12 wherein the statistical regression 
analysis is performed based on a fare per mile and a number of miles for each of a plurality of 
selected travel segments. 

16. The travel planner process of claim 1 5 wherein the selected travel 
segments were purchased in a specified previous time period. 

17. The travel planner process of claim 1 further comprising the steps of: 
transmitting the determined apportioned fare for a trip leg of the selected 

itinerary to a respective transportation carrier; 

negotiating a final apportioned fare based on the determined apportioned 

fare; and 

applying the final apportioned fare to a predefiined negotiated fare 
agreement goal with the respective transportation carrier. 

1 8. The travel planner process of claim 1 further comprising the steps of: 
determining firom the policy record in the traveler file related to the 

traveler negotiated fare agreements and goals relevant to the traveler; and 
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issuing a notification when the apportioned fare for a trip leg of the 
selected itinerary is applicable toward at least one of the negotiated fare agreements and goals. 



19. A travel planner process comprising the steps of: 

selecting a travel itinerary for a traveler, the selected itinerary comprising 
a plurality of trip legs and having a fare, each trip leg having a traveling distance; 

determining the fare of the selected itinerary; and 
determining an apportioned fare for each trip leg of the selected itinerary 
based on the fare of the selected itinerary by performing a statistical regression analysis to 
produce an expression relating each apportioned fare to the traveling distance of the respective 
trip leg, 

20. The travel planner process of claim 1 9 wherein the step of performing the 
statistical regression analysis produces constants B and M for an expression: 

Y=B*X^ 

where Y is a fare per mile and X is a number of miles. 

2 1 . The travel planner process of claim 20 wherein a fare per mile is obtained 
for each trip leg and a prelinainary apportioned fare for each trip leg is obtained by multiplying 
the calculated fare per mile for the trip leg by a number of miles in the trip leg. 
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22. The travel planner process of claim 21 wherein a final apportioned fare for 
each trip leg is calculated by normalizing each preliminary apportioned fare as against the fare of 
the selected itinerary. 

23 . The travel plaimer process of claim 20 wherein the statistical regression 
analysis is performed based on a fare per mile and a number of miles for each of a plurality of 
selected travel segments. 

24. The travel planner process of claim 23 wherein the selected travel 
segments were purchased in a specified previous time period. 

25. The travel plaimer process of claim 19 further comprising the steps of: 
transmitting the determined apportioned fare for a trip leg of the selected 

itinerary to a respective transportation carrier; 

negotiating a final apportioned fare with the respective transportation 
carrier based on the determined apportioned fare; and 

applying the final apportioned fare to a predefined negotiated fare 
agreement goal with the respective transportation carrier. 

26. The travel planner process of claim 19 fiirther comprising the steps of: 
determining fi:om a policy record in a traveler file related to the traveler 
negotiated fare agreements and goals relevant to the traveler; and 
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issuing a notification when the apportioned fare for a trip leg of the 
selected itinerary is applicable toward at least one of the negotiated fare agreements and goals. 
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ENTER TRAVEL PARAMETERS 
(CUSTOMER ID; DEPARTURE AND ARRIVAL 
LOCATIONS. TIME WINDOW, ETC. 



31 



INTERROGATE TARIFF FILE TO FIND 
ALL AVAILABLE FLIGHTS WHICH FIT 
THE ENTERED TRAVEL PARAMETERS 



32 



I 



TRANSLATE TRAVEL PARAMETERS 
(E.G., INTO APOLLO FORMAT) 



34 



INTERROGATE AIRLINE RESERVATION SYSTEM 
BASED ON TRANSLATED TRAVEL PARAMETERS 
(E.G., TO FIND SEAT AVAILABILITY ON 
FLIGHTS FOUND IN STEP 32) 



36 



SELECT ITINERARIES WITH AVAILABLE 
SEATS AND LOWEST VALID FARES 



38 



APPLY TRAVEL POLICY CONSTRAINTS TO 
ITINERARIES SELECTED IN STEP 3 8 TO 
SELECT ONLY CONFORMING ITINERARIES 



40 



DISPLAY BEST CONFORMING ITINERARY 
OR ITINERARIES 



I 



42 



BOOK SELECTED CONFORMING ITINERARY 
AND ISSUE TICKET 
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FLIGHT SEARCH 



START WITH FIRST FLIGHT REQUEST 



FIND ALL AIRPORTS TO WHICH THERE 
ARE DIRECT FLIGHTS FROM ORIGIN 
(FROM LIST) 



58 



I ^60 
FIND ALL AIRPORTS FROM WHICH THERE ARE 
DIRECT FLIGHTS TO DESTINATION (TO LIST) 



FIND AIRPORTS IN BOTH FROM AND TO 



62 

.1ST 



LIST EMPTY? 



64 



NO 



YES 



FIND ALL FROM AND TO LIST PAIRS 
BETWEEN WHICH THERE ARE DIRECT 
FLIGHTS 



» 
I 

YES ^ 
END < LIST EMPTY 



70 



t 
I 

1< 



NO 



SORT LIST OF CONNECTING ROUTES- 
BY TOTAL DISTANCE FROM AIRPORT 
TO AIRPORT TO AIRPORT TO AIRPORT 



82 



FIND ALL DIRECT FLIGHTS FROM ORIGIN 
TO DESTINATION ON DESIRED DATE WITH- 
IN 2 HOURS OF DESIRED TIME WINDOW 



t 



I 



ANY FLIGHTS? 



84 



NO 



I 



I YES 



(FROM 
136) 



(TO 92) 



(TO 86) 
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(FROM 84) 
! YES 



85 



INTERROGATE APOLLO FOR SEAT 
AVAILABILITY ON CHOSEN FLIGHTS. 
REMEMBER CLASSES IN WHICH SEATS 
AVAILABLE 



NO 



88 



ANY FLIGHTS IN DESIRED NO 

TIME WINDOW WITH SEATS? 

I 
I 
I 

ARE CONNECTING FLIGHTS ALLOWED? 



YES 



YES 



YES 



^92 

START WITH FIRST CONNECTING ROUTE, 
I 



I 

IS ROUTE DISTANCE 250 MILES LONGER 
THAN SHORTEST ROUTE WITH SEATS, OR 
IS DISTANCE RATIO > 1.2? 



(FROM 
130) 



NO 



NO 



96 



FIND DIRECT FLIGHTS FROM ORIGIN TO 
FIRST CONNECT POINT ON DESIRED 
DEPARTURE DATE WITHIN TWO HOURS 
OF DESIRED TIME WINDOW 



I 
I 
I 
I 

ANY FLIGHTS? 



98 



YES 



100 



INTERROGATE APOLLO FOR SEAT 
AVAILABILITY ON CHOSEN FLIGHTS. 
REMEMBER CLASSES WITH SEATS 



NO 



102 



ANY FLIGHTS WITH SEATS? 



YES 



(TO 
132) 



:to 

128) 



(TO 104) 
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(FROM 102) 

I 
I 

REMEMBER EARLIEST ARRIVAL TIME 
OF FLIGHT WITH SEATS 
I 

t 

\ 106 NO 
TWO CONNECT POINTS ? 



I 



I YES 

! ^108 
FIND DIRECT FLIGHTS FROM CONNECT 
POINT 1 TO CONNECT POINT 2 ON DE- 
SIRED DEPARTURE DATE FROM EARLIEST 
ARRIVAL TIME ABOVE TO TWO HOURS 
AFTER DESIRED TIME WINDOW 

110 




I YES 

I ^ 112 

INTERROGATE APOLLO FOR SEAT 
AVAILABILITY ON CHOSEN FLIGHTS. 

REMEMBER CLASSES WITH SEATS. 
( 
I 

I ^ 114 

ANY FLIGHTS WITH SEATS? 



YES 



REMEMBER EARLIEST ARRIVAL 

TIME OF FLIGHT WITH SEATS 
I 
I 

< 

I 

FIND DIRECT FLIGHTS FROM LAST 

CONNECT POINT TO DESTNATION ON 

DESIRED DEPARTURE DATE FROM EAR 

LIEST ARRIVAL TIME ABOVE TO TWO 

HOURS AFTER DESIRED TIME WINDOW 
I 
I 

' ^120 



lis 



118 



FLIGHTS 

I 
I 

i YES 

I ^-122 
INTERROGATE APOLLO FOR SEAT AVAIL- 
ABILITY ON CHOSEN FLIGHTS . REMEMBER 

CLASSES WITH SEATS. 
( 

I 124 

ANY FLIGHTS WITH SEATS? 

I 

! YES 
I 

(TO 126) 
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(FROM 



124) 



(FROM 98, 
102, 110. 
114, 120. 
124) 



YES 



LIST ALL COMBINATIONS OF FLIGHTS 
WHICH MEET CONNECTING TIME REQUIRE- 
MENTS AT EACH CONNECTING POINT. 
I 



.25 



128 



GO TO NEXT CONNECTING ROUTE' 



(FROM 
90, 94) 




> /^132 

ANY ITINERARIES IN DESIRED 
DESIRED TIME WINDOW? 

YES 

YES END < 



NO 

^ 134 

IS TIME WINDOW 
ALL DAY? 



FIND LOWEST NUMBER OF ^ 
STOPS AND CONNECTIONS 
AND LEAST TRIP TIME OF 
ALL ITINERARIES IN LIST 



13 8 I YES 

/^136 

OPEN TIME WINDOW BY 
TWO HOURS EACH WAY BUT 
NOT OUT OF DESIRED DAY 



■-> A (TO 82) 



140 

ELIMINATE ALL ITINERARIES THAT 
HAVE TOO MANY STOPS OR CONNECTIONS 
OR TAKE TOO MUCH LONGER THAN THE 
QUICKEST ITINERARY AS DEFINED BY 
THE TRAVEL POLICY 



CALCULATE THE NON- PREFERENCE RANK 
FOR EACH ITINERARY: 

SET NON- PREFERENCE RANK TO 1000 
ADD 10 FOR EACH WIDE -BODY FLIGHT 
SUBTRACT 10 FOR EACH PROP FLIGHT 
SUBTRACT 30 X NO. HOURS THAT DE- 
P/IRTURE AND ARRIVAL TIME DIFFER 
FROM PREFERRED TIMES 
SUBTRACT 10 X NO. STOPS 
SUBT-RACT 20 X NO. CONNECTIONS 
SUBTRACT 10 X NO. HOURS BY WHICH 
TRIP TIME EXCEEDS THE FASTEST 
ITINERARY 
SUBTRACT 100 X NO. OF GROUND LEGS 
SUBTRACT 20 X NO. HOURS THAT DE- 
PARTURE AND ARRIVAL TIME ARE 

OUTSIDE THE TIME WINDOW ' 
I 

(TO 144) 
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(FROM 142) 



CALCULATE THE PREFERENCE RANK FOR 
EACH ITINERARY: 

SET THE PREFERENCE RANK = THE NOK- 

PREFERENCE RANK 
ADD 100 X EACH FLIGHT ON A PREFERRED 

AIRLINE 

SUBTRACT 100 X EACH FLIGHT ON AN 

AIRLINE TO BE AVOIDED 
ADD 100 X EACH USE OF A PREFERRED 

AIRPORT 

SUBTRACT 100 X EACH USE OF' AN AIRPORT 
TO BE AVOIDED 



/ 146 YES 

ANY MORE FLIGHT > C (TO 58) 

REQUESTS? 

I 
I 
I 



GO TO FARE SEARCH (TO FIG. 5A) 



294 



ARE THERE ANY MORE 
FARES? 



YES 



> N (TO 2 56) 



NO 



296 



DISPLAY THE N ITINERARIES 
WITH FARES 
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FIG, 5A 

FARE SEARCH 

148 

START WITH FIRST FLIGHT 
REQUEST 

|< 2^ (FROM 219) 

i 150 
(TO NO ARE THERE ANY CONNECTING 
188) F <--- ITINERARIES? 

YES 

/^152 

START WITH FIRST CONNECTING 
ROUTE FOR WHICH THERE ARE 

ITINERARIES 

I 

3 (FROM 186) 

/'154 

START WITH FIRST SEGMENT OF 
ROUTE 

I 
I 

i< C (FROM 182) 

I /-^IdG 
GET FARES FOR CITY PAIR. 

START WITH LOWEST FARE 

I 
1 

;< 1 D (FROM 180) 

i /^158 
YES IS FARE ROUND -TRIP FARE, OR 

IS FLIGHT DATE OUTSIDE OF 

EFFECTIVE DATES FOR THE FARE? 

I NO 

/ 160 

START WITH FIRST FLIGHT USED 
IN AT LEAST ONE ITINERARY 

;<-- E (FROM 178) 

I ^ 162 
YES HAS LOWEST FARE FOR FLIGHT 
BEEN FOUND? 

NO 

NO ; /• 164 
IS CURRENT FARE FOR AIRLINE? 

YES 

^ 166 

GET ROUTING AND FOOTNOTES 
FOR THE FARE. 

(TO (TO ; 
180) 178) (To'l68) 
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(FROM 
158) 



(FROM 
162 , 164) 

YES 



(FROM 165) 



IS ROUTE USED AN INVALID ROUTING, 
OR DOES ROUTE USED OR FLIGHT DAT: 
VIOLATE A FOOTNOTE? 



153 



NO 



GET RULE FOR THE FARE 



170 



IS THE FARE VALID FOR THE FLIGHT 
NO AND DATE? ARE PENALTY FARES ALLOWED 
OR IS FARE NGN- PENALTY FARE 



YES 



REMEMBER AS LOWEST VALID FARE FOR 
FLIGHT 



174 



I /'17 6 YES 

HAS LOWEST FARE BEEN FOUND > F (TO 182) 

FOR ALL FLIGHTS? 



NO 



I ^17 8 YES 

ARE THERE ANY MORE > E (TO 162) 

FLIGHTS 



NO 



180 



YES 



ARE THERE ANY MORE > D (TO 158) 

FARES? 



I 



NO 



I ^ 182 

ARE THERE ANY MORE 

SEGMENTS IN THE 

ROUTE? 



YES 



■> C (TO 156) 



NO 



I 184 
COMPUTE SUM OF LOWEST SEGMENT 
FARES 'FOR EACH ITINERARY 



186 



ARE THERE ANY MORE YES 

CONNECTING ROUTES WITH > B (TO 154) 

ITINERARIES 
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(FROM 186) 

(FROM 15 0, F 

17S) I ^ 188 

GET FARES FOR FROM-TO CITY 
PAIR FOR THE FLIGHT REQUEST 



I 

I 

START WITH LOWEST FARE SET 

HIGHEST ALLOWED FARE TO 

HIGH "VALUES 
I 
I 

! 



190 



,< G (FROM 218) 



I 

(TO YES IS FARE HIGHER THAN HIGHEST 
220) J < ALLOWED FARE? 



192 



\ NO 
I 



1 /-194 
IS FARE A ROUND -TRIP FARE OR 
(TO YES* IS FLIGHT DATE OUTSIDE OF 
218) I < EFFECTIVE DATE RANGE? 



I 

I NO 
I 

I 

START WITH FIRST ITINERARY 
I 
I 



196 



!< H (FROM 216) 



198 



I 

I 

IS FARE MORE THAN THE SUM OF 
YES THE SEGMENT FARES OR LOWEST 

-- THROUGH FARE FOR ITINERARY 

I 
I 

I NO 

NO I ^ 200 

< IS FARE FOR CORRECT A.IRLINES (?) 

I 
I 

I YES 

I ^202 
YES IS ROUTE USED INVALID OR DOES 

< ROUTE OR FLIGHT DATE VIOLATE 

FOOTNOTES? 

j 

! NO 

! /^204 
START WITH FIRST RULE CONTAINING 
THE FARE 

I 

J (TO 210) |< 



' - 206 



YES IS FARE VALID, AITO ARE PENALTY 
FARES ALLOWED OR IS FARE NON- 
PENALTY I 



' NO 



(TO 216) (To'208) (FROM 208) 
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FIG- 5D 



(FROM 
198, 
200, 
202) 



NO 



NO 

(FROM 206) 

208 

ARE THERE ANY MORE RULES 
CONTAINING THE FARE 



YES 



206) 



210 



SAVE AS LOWEST FARE FOR 
ITINERARY 



^ 212 

IF THIS IS LOWEST PENALTY 
ADJUSTED FARE SO FAR ADD 
FARE ALLOWANCE TO FIND NEW 
HIGHEST ALLOWABLE FARE 



I /-214 
IS LOWEST FARE FOUND FOR 
ALL ITINERARIES? 



> K (TO 220) 



(FROM 
194) 



( FROM K 
214 



1 



t 



NO 



216 



ARE THERE MORE 
ITINERARIES? 



YES 



> H (TO 198) 



I 



NO 



218 

ARE THERE MORE FARES? 



YES 



> G (TO 192) 



I 



NO 



219 



YES 



ARE THERE MORE TRIP 
REQUESTS? 



> A (TO 150) 



I 



I 



NO 



220 



GO TO BEST FLIGHT SEARCH 
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BEST FLIGHT SEARC: 



(TO 
240) M <- 



YES 



222 

START WITH FIRST ITINERARY 



/^224 

IS PENALTY ADJUSTED FARE 
HIGHER THAN MAXII^UM FARE 
ALLOWED 



K (FROM 
240) 



(TO 
236) L <■ 



NO 



I ^226 
NO IS THE ITINERARY INSIDE THrl 
TIME WINDOW? 



YES 



I ^ 228 
DOES ITINERARY HAVE THE 
NO HIGHEST NON- PREFERENCE 
RANK SO FAR? 



YES 



i / 230 

SAVE AS BEST NON- PREFERENCE 
ITINERARY 

I 



NO DOES ITINERARY HAVE ONE OF 

THE SIX HIGHEST PREFERENCE 

RANKS SO FAR? 



232 



YES 

^ 234 

SAVE AS ONE. OF THE SIX BEST 
PREFERENCE ITINERARIES 



NO 



(TO 240) 



YES 



M (TO 240) 

L (FROM 226) 
I 
I 

I ^ 226 

IS IT ONE OF TWO BEST PREF- 
ERENCE RANK ITINERARIES 
OUTSIDE TIME WINDOW? 



YES 
(TO 238) 
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FIG. SB 



(FROM 23 6) 



(FROM 23 6) 



YES 



SAVE AS ONE OF TWO BEST 
PREFERENCE ITINERARIES 
OUTSIDE TIME WINDOW 



SELECT THE TWO BEST PREFERENCE 
ITINERARIES OUTSIDE THE TIME 
WINDOW (OR AS MANY AS WERE 
FOUND IF LESS THAN TWO) 



SELECT THE BEST NON- PREFERENCE 
RANK ITINERARY. IF IT IS ALSO 
ONE OF THE SIX BEST PREFERENCE 
RANK ITINERARIES, DELETE IT 
FROM THAT LIST. 



SELECT AS MANY OF THE BEST SIX 
PREFERENCE RANK ITINERARIES AS 
ARE NEEDED TO BRING THE TOTAL 
SELECTED ITINERARIES TO SIX, 
OR SELECT ALL OF THE BEST 
PREFERENCE RANK ITINERARIES IF 
THERE ARE NOT ENOUGH TO BRING 
THE TOTAL SELECTED TO SIX. 



SORT THE SELECTED ITINERARIES 
BY DEPARTURE TIME AND DISPLAY 
THEM AND THEIR BEST FARES TO 
THE TRAVEL ARRANGER. 



(FROM 
224, 
234) 



M 



ARE THERE ANY MORE 
ITINERARIES? 



YES 

> K (TO 224) 



NO 
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ROUND TRIP FAR SEARCH 
TO FIND THE N CHEAPEST 
ITINERARIES 

^ 250 

GET END -TO -END FARES FOR 
CITY PAIR 



SET LOWEST-FARES -SO-FAR 
TO N BEST SUMS OF LOWEST 
OUTBOUND ONE -WAY FARE AND 
LOWEST INBOUND FARE 



252 



START WITH LOWEST FARE 



254 



YES 



END <• 



YES 



R < 
(TO 
294) 



'256 



IS 2 X FARE HIGHER THAN N 
LOWEST - FARES - SO - FAR? 



I 
I 

I NO 

i /^258 
ARE FLIGHT DATES OUTSIDE OF 
EFFECTIVE DATES FOR THE FARE? 



NO 



! 260 
START WITH FIRST OUTBOUND 



ITINERARY 



N (FROM 294) 



NO 



NO 



(TO 292) 



|< o (FROM 2 90) 

I 262 
IS FARE VALID FOR THIS ITINERARY 
(SEE FARE SEARCH) 



YES 



I /264 

START WITH FIRST INBOUND ITINERARY 
I 



!<■ 

I 



, /■266 

IS FARE VALID FOR THIS ITINERARY? 

I 



YES 



! /268 
SAVE AS ONE OF THE N LOWEST - FARES - 
SO FAR 



/ 270 

ARE THERE MORE INBOUND 
ITINERARIES? 



YES 
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FIG. 7B 



{FROM 
202) 



YES 



YES 



NO 



(FROM 270) 

1 NO 

I 

I 

START WITH NEXT FARE 



272 



? (FROM 28 8) 



^ 274 

IS SUM OF THIS FARE AND 
OUTBOUND FARE HIGHER THAN 
N LOWEST -FARES -SO FAR? 

NO 

276 

ARE FLIGHT DATES OUTSIDE EFFEC- 
TIVE DATES FOR THE FARE? 

j 

I NO 

I 27B 
CAN FARE BE COMBINED WITH 
OUTBOUND FARE? 



I 



YES 



I X 280 

START WITH FIRST INBOUND 
ITINERARY 



282 



IS FARE VALID FOR THE 
ITINERARY (SEE FARE 
SEARCH) 



YES 



NO 



1 286 
YES ARE THERE ANY MORE INBOUND 
ITINERARIES? 



NO 



288 



/^284 
SAVE AS ONE 
OF N LOWEST 
FARES SO FAR 



Q (TO 292) 



ARE THERE ANY MORE 
INBOUND FARES? 



YES 



■> P (TO 274) 



NO 



290 

ARE THERE ANY MORE 
OUTBOUTND ITINERARIES? 



YES 



> O (TO 262) 



NO 

292 

•REPEAT PROCEDURE STARTING 
WITH INBOUND ITINERARIES 
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BUILD PNR 

^ 300 

START WITH FIRST FLIGHT LEG 
I 
I 

I 



^ 302 
SELL FLIGHT^ 



^^3 04 YES 
ARE THERE MORE FLIGHTS 



j 

I NO 

I 

I 



^ 306 

ENTER NAME(S) OF PASSENGERS 



I /^308 
CONSTRUCT NORMAL TICKET DELIVERY 
DATE - 2 WEEKDAYS BEFORE START OF 
TRIP OR NUMBER OF DAYS SPECIFIED 
IN POLICY 

I 

I /'BIO 
ASK IF THAT DELIVERY DATE IS OK. 
IF NOT, ALLOW T.A. TO ENTER 
DESIRED DATE 

j 

! ^ 312 

ASK FOR DELIVERY ADDRESS. ALLOW 

PICKUP IF NOT CHARGED TO SOMEONE 

ELSE. ALLOW ENTRY OF SPECIAL 

ADDRESS IF ALLOWED BY POLICY 
I 

\ ^314 
ENTER DELIVERY ADDRESS AND 
ITINERARY REMARK WITH DESIRED 
DELIVERY ADDRESS AND DATE 

I 316 

START WITH FIRST FLIGHT X 
I 



I < - - 

I ^318 

ENTER SEAT REQUEST FOR ALL^ 
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